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Introduction

iwhen one door c¢closes another door opens; but we
cl osed door , that we do ndlkexanse: @rahbmBell ones whi ch op
Background Youdbve seen and heard about it everywhere,
and your own family members. Earthés climate is
people are realizingthatct i on i s needed to stabilize the Earth

only by changing their own conduct, but also by working through their institutions to ensure that those
institutions change. Citiespunties states,corporationsnon-profit organizations, and even Nations are
scrutinizing their activities, and charting a new path forward. Cincinnati is one of more than 780 U.S.
Cities that has committed to reducing its contribution to global climate change. Fortunately, the more we
learnabout how to combat climate change, the more we realize that climate protectioresassur

mostly things that we haygood reason to be doing anyway. Climate protection measures can help
conserve scarce natural resources, save money, enhance teedocahy, improve air quality, create

jobs, and improve public health. But as with so many things, there is more than one way to do it, and
whether climate protection work helps or hurts our community depends on the paths that we choose.

Climate Protectin 101i When t he sunés rays enter Earthds at mos
and some bounces back into space. Certain chemic
to be retained, in the same way that the pane of glassonagreemhoec auses some of the
be retained inside the greenhouse. Chemicals that behave in this way are called greenhouse gasses

(GHG). Human activity releases large quantities of certain greenhouse gasses into the atmosphere. The
most significah of these human produced GHGs is carbon dioxide, also called CO2. Fossil fuels,

including coal, oil, gasoline, diesel, and natural gas are composed primarily of carbon. When fossil fuels

are burned, the carbon is converted into CO2. The major®Ha emissions caused by humans come

from the burning of fossil fuels.

A variety of gasses contribute to the greenhouse
For ease of discussion, and computation, emissions of these various gases@oalg converted into

the equivalent quantity of GOand are referred to as @@uivalents or C&, which is sometimes further
shortened t o? lftlisrepbrioanytme eve quaitdy carbon orC®e are actually referring

to CCe, the combinedffects of all GHGs.

Cincinnati s CIl i finb Septerfberoft2@0z, Mayor MarlPMathocy énsosluced the

motion for the City of Cincinnati to undertake a public climate protection planning process. The directive,
unanimously passed by Ci8ouncil, called upon the city Administration to establish goals for

significantly reducing regional greenhouse gas emissions while preserving both economic development
and transportation options throughout the region. Furthermore, the Administrationdegaldp a

Climate Action Plan, with significant input from the community, to implement those goals. Mayor

Mallory then created the Climate Protection Steering Committee to assist the Administration with the
development of the plan and appointed Vice Mdyavid Crowley as Chair. Members included
representatives of Cincinnatids business, governm
The Steering Committee formed 5 Task Teams of more than 150 subject matter experts and concerned
citizens in tle areas of Energy, Transportation, Land Use, Waste Management and Advocacy.

The Climate Protection Task Teams have compiled lists of hundreds of possible actions that could be
taken in Cincinnati to reduce greenhouse gas (GHG) emissions. These posisidehave been

researched and screened to develop the list of recommendations contained in this déciditientl

input was received at a public hearing held on February 25, 2008. Approximately 100 people attended and
20 gave testimony.
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Introduction (continued)

Screening Criteri& In evaluating GHG reduction measures, the following criteria were used:

1) GHG Reductons How much would the proposal reduce Cin
2) Economic Cost or BenefitOver the life of the proposed measure, inbdhe economic cost or
benefit of the proposed measure, and what is the cost or benefit for each ton of GHG saved?
3) Sustainability Does t he proposal add or detract from Ci
Sustainability is evaluated in terms ofiitspact on the triple bottom liriethe environment, the
people, and the economy of Cincinnati.
4) Other important goals and objectiviesVhile largely covered by the sustainability criterion, the
evaluation of each proposal included consideration of whétkgiroposal helped or hurt in the
achievement of a wide range of local objectives.

Input Requested Cincinnati welcomes input on this Climate Action Plan. We want to know what you

l' i ke, what you donot | i ke, an dtthkmow whahievolyerheatn can b
you would like to have in implementing the Climate Action P¥ou can email your input to

oeg@cincinnatbh.gov

Creditsi The support and assistance of the following individuatgasefully acknowledged.

Climate Protection Steering Committee Members

Chairi Vice Mayor David Crowley

David Altman, Attorney

Willie Carden, Cincinnati Parks Department

Cathy Crain, Greater Cincinnati Foundation

Carl Evert, Professor Emeritus of Elécél Engineering University of Cincinnati
Ned Ford, Sierra Club

Allan Harris, National Technical Association

Greg Hutzel, Green Building Council

Brad Mank, Environmental Advisory Council

Sandra Meyer, Duke Energy

Dan Oerther, University of Cincinnati

Tony Parrott, Metropolitan Sewer District

David Pepper, Hamilton County Commissioner

John Rademacher, American Institute of Architects

Jim Reid, Greater Cincinnati Building Trades Council

Michael SetzeMarilyn Shazoy SORTA

Tim Swords, GE Aviation

Ellen vander Horst, Cincinnati USA Regional Chamber

Ex Officio Brewster Rhodes, Governor's Office

Ex Officio Carl a Wal ker , Mayor 6s Office
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Introduction(continued)

Climate Protection Task Teams Members

Advocacy Team Members

Chairi Linda Holterhoff, Keep Qicinnati Beautiful

Staff- Jack Rennekamp, MSD

Karen Anderson, Kanet Advertising

Melinda Dietrich, Master Gardner for Hamilton County

Jenny Edwards

Melissa English, Ohio Citizens Action

Nick Gotthardt

Julie Idoine

Charlie Kanet, Kanet Advertising
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Dollie Moore

Enid Nagel, Sierra Club

Van Needham, Duke Energy

Jacqueline Patterson, Toxicology Excellence for Risk Assessment
Sara Phillips
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Bob Vickrey, City of Cincinnati Department of Transgtion and Engineering
Christl Wigner, Cincinnati Health Dept., Div. of Environmental Health Science

Energy- Conservation and Alternatives Team Members

Chairi Larry Feist, Cincinnati State Technical and Community College
Staff- Cynthia Witte, City of @Ghcinnatii Public Services

Doug Bell, Sierra Club

Michael Bolan

Andy Corn, RWA Architects, Inc./AIACOTE

Ankur Das

Jeff Davis

Denny Dellinger, Dellinger Architects

Jack Dison, Procter & Gamble

Sarah Drees

Chris Dwyer, EmotivEnergy

Carl Evert, Professor Egnitus of Electrical EngineeririgUniversity of Cincinnati
John Fanselow, Third Sun Solar and Wind

Mark Fisher, Cincinnati Zoo and Botanical Garden
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Brian Garry, One Cincinnati
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Greg Hutzel, BHDP/GBC

JamexKinsman, Green Energy Ohio
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Introduction(continued)

Energy- Conservation and Alternatives Team Memiemtinued)
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ThomasWhite

Land Use Team Members

Chairi Liz Blume, Xavier University
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Katie Bollmer
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Rick Schoeff, Environmental Advisory Council

Margo Warminski
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Transportation Team Members
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Staff- Reggie Victor, City of Cincinnati Department of Transportation and Engineering
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Introduction (continued)
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Introduction (continued)

WasteTeam Membergcontinued)
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Executive Summary

The scientific community has become nearly unanimous in its conclusion that humans are causing
significant changes t ochdched thdsadinate8hangesicanhead e, and t
catastrophic effects on humans and ecosystems. Cincinnati is committed to taking urgent action to reduce

its contributions to global climate change. Cincinnati believes that, done wisely, the same actions that

reduce GHG emissions can yield multiple benefits, including: cleaner air and water; improved public

health; monetary savings; stronger local economy; and creation of good local jobs. Cincinnati is

committed to acting in a way that produces all of these hsrséfinultaneously. This Climate Protection

Action Plan (Plan) lays out a roadmap for how Cincinnati will act to reduce local GHG emissions.

Adoption of this Plan should be seen not as the final word on how Cincinnati will address global climate
change, bt as an agreement on the urgency of the problem, a consensus on the broad direction in which
we should head, and commitment to a set of actions that will begin to make the desired changes. This
Plan will be assessed and revised, as necessary, to ke@m@inon course toward achieving all of the
multiple benefits set forth as the goals of this Plan.

Cincinnati 6s Green House Gas Emissions I nventory
Greenhouse gas (GHG) emissions for the City of Ci
been computed using the Clear Air and Climate Protection (CACP) software model developed by ICLEI.

The CACP model is the one endorsed by the National Conference of Mayors and used by most cities and
counties that have calculated their GHG emissions.

The City of Cincinnati produced approximately 8.5 million tons of CO2 equivalents (CO2e) in 2006. At

25.5 tons per capita, Cincinnati is slightly higher than the national average emission rate of 24.5 tons.
Cincinnati 6s emi ssi 0n s ivities, miEch €an loergrougpednio deetorsy 8y i ety o
sector , Cincinnati 6s GHG emi ssions come fr om: Com
Residential Buildings, 18.6%; Industrial Operations, 15.6%; and Waste Dis{i05%,

Cincinnati City Goverment produced 432,179 tons of GHG emissions in 2006, or approximately 5% of

the total GHG emissions from the City. By far the largest contributors to these emissions were the water
and sewer wutilities, account i nthéroontribbtorstdCiy of Ci ty
Government 6s emi ssions included: City Buildings,

Emission Reduction Goals
Cincinnati adopts the following GHG reduction goals:

Short Termi Reduce GHG emissions 8%lte& 2006 levels by 2012.
Medium Termi Reduce GHG emissions 40% below 2006 levels by 2028.
Long Termi  Reduce GHG emissions 84% below 2006 levels by 2050.

These goals, reflecting a commitment to reduce GHG emissions 2% per year starting immegiaitely

to both Cincinnati City Government and to the Cincinnati Community (everything occurring within the
geographical borders of the City of Cincinnati). The goals are based on 3 considerations: the level of
reducti ons necess acliyatetata totetaldelevdl; the comntitiments kemg natdedy
other cities and counties across the country and around the world; and the availability of practical,
affordable emission reduction measures in Cincinnati that are consistent with the mhjéptves
established for this effort.
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Executive Summary (continued)

Using the

budget , b 0

goal s

stated above,
ng the amount

The carbon budget is set forth in the following table:

of

and the emissi
e mitle £4tablishedgeatsu ¢t i o n

Year Cincinnati Community Cincinnati City Government
2006 Baseline 8.5 million tons 432,000 tons
2012 Reduction 680,000 tons 34,560 tons
2028 Reduction 3.4 million tons 172800 tons

2050 Reduction 7.1 million tons

362,880 tons

EmissionReduction Measured his report recommends more than 80 Emission Reduction Measures that
together can reduce Cincinnati 6s GHG emissions by
above. The appendices to this report quantify the GHG reductions available from the Emission Reduction
Measures, as well as {fippnt costs, lifecycle costs, and payback periods for investments. Unless a

specific study is cited in the appendices, tHegees should be regarded as first approximations. For

Emission Reduction Measures involving substantial costs, these figures should be verified and refined

prior to implementation. A summary of the data on each Emission Reduction Measurentegdraghe

table on pages 2P3.

Emission Reduction Measure$§ Transportation

Transportation accounts for 26.6% of Cincinnati 6s
reduced by decreasing the number of vehicle miles traveled (VMT), improvifgeiresconomy of

vehicles, and reducing the carbon content of fuels. Cincinnati will use all 3 of these strategies. Emission
reduction measures that reduce VMT include improvements to mass transit, promotion of bicycling,
walking, and other modes of neehicular travel, and land use strategies that move people closer to their
destinations and closer to transit facilities. Emission reduction measures that improve fuel economy
include promoting hybrid electric vehicles, encouraging the purchase andfuséedficient vehicles,

and encouraging the use of vehicles in a fuel efficient manner. Emission reduction measures that reduce
the carbon content of fuel include promoting electric vehicles and other alternative fuel vehicles, although
the use of fuelderived from food crops (corn based ethanol and soy based biodiesel) has not been
endorsed.

Emission Reduction Measure$ Energy

The use of energy in buildings accounts for near.|
these emissions are@lto use of electricity, which has a larger GHG impact in Cincinnati than in many

other communities because Cincinnati is head@pendenbn coal for generation of its electricity. Major
strategies for reducing GHG emissions due to buildings includemgmnting energy efficiency

measures, installing distributed renewable energy production capacity, and reducing emissions associated
with the centralized production of electricity.

Efficiency measures include both behavior changes (e.g. acceptingwoartemperatures and

warmer summer temperatures) and structural changes (e.g. constructing more energy efficient new
buildings and retrofitting existing buildings for energy efficiency). Distributed renewable energy systems
include solar thermal, salalectric, geothermal, and other technologies that can be installed on virtually
any building, whether residential, commercial, or industrial. Emissions associated with the centralized
production of electricity can be reduced by using more renewablgyefwénd, biomass, etc.), increasing
efficiency through Combined Heat and Power projects, and developing cleaner coal technologies,
including use of carbon capture and sequestration systems. Recommendations from the Energy Task
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Executive Summary (contied)

Team are divided into residential and commercial categories. They are further divided based on whether
the GHG emission reductions were quantifiable, with a separate section for policy recommendations that
would facilitate GHG reductions.

Emission Reduction Measures Waste
Disposal of wastes and the resulting emission of methane from landfills, constitutes only a tiny

percentage of Cincinnati 6és GHG emissions. This is
and reuse system at Rumpke Lalhdflowever, by utilizing resources that are currently being landfilled,
Cincinnat.i can dramatically reduce the Citybds GHG

have imbedded energy, the energy that was used to manufacture the produagtaoéitiis energy is
recaptured when a product is recycled. The productive recycling or reuse of materials currently being
landfilled may provide as much as 40% of the GHG emission reductions achieved in the early years of the
Climate Protection ActionIBn. Key strategies will include incentives for higher participation levels for
commercial and residential recycling, and development of infrastructure to reuse currently unusable
components of the waste stream, such as a composting facility for foad wast

Emission Reduction Measure$ Land Use

Higher density, more compact mixede development patterns can offer significant reductions in GHG
emissions due to 3 complementary effects: (1) reduced vehicle miles of travel, (2) improved heating and
cooling dficiency, and (3) reduced municipal infrastructure requirements. Additional GHG reductions

are available by adding trees, natural greenspaces, and sustainable urban agriculture to our existing
communities. Trees and native plants capture carbon difigiaethe air and sequester the carbon in

biomass and topsoil. Sustainable urban agriculture can sequester carbon, and also reduces local
dependence on foods produced using energy intensive methods that are shipped for long distances prior to
use. Promotig infill development, redeveloping brownfields, and enhancing our trail system to

encourage walking and biking to destinations are all strategies that will lead to reduced GHG emissions.

Emission Reduction Measure$ Advocacy

Many of the GHG reduction rasures described above will rely in whole or in part@antarybehavior
changes on the part of Cincinnatidéds residents and
economic reasons, such as people buying more fuel efficient cars and applisntesising energy

prices. Some changes will be motivated by financial incentives, such as programs that incentivize the
installation of renewable energy systems. In order to maximize the voluntary participation of people and
businesses in GHG reduationeasures, it is necessary to advocate change using two key strategies, (1)
educate people about the importance of the choices they make that impact GHG emissions, and (2)
aggressively promote the desired behavior. A mtajtered marketing plan and pidéducation program

will be used to promote GHG emission reductions. A Climate Summit will be used to bring in local
partners to join in the promotional effort.

Emission Reduction Measures Food

An increasing body of literature documents the GHG impafdod choices. Food issues were not
researched or discussed extensively by any of the Task Teams that helped to prepare this Plan. A Task
Team should be formed to give further consideration to food related issues and prepare recommendations
for incluson in a subsequent edition of this report. An Emission Reduction Measure encourages
voluntary reductions in meat consumption, documenting significant GHG reductions available from
relatively small dietary shifts.
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Executive Summary (continued)

Discusson of Emission Reduction Measures

The Emission Reduction Measures recommended in this plan were selected from a wide range of

available options based on several criteria. To the extent possible, the plan relies on: (1) voluntary rather
than regulatory appaches; (2) actions that, over their lifecycle, save more money than they cost; and (3)
actions that advance multiple local objectives, such as improving air and water quality, creating local
jobs, improving the regi on @msingeaiusahresonices. compet i ti ve

Some of the recommendations in this report are fully researched and ready to implement, while others are
documented only well enough for a first assessment of their desirability. The chart @238ge

identifies which recommmadations are ready for implementation, and which recommendations will require
additional research prior to implementation.

Many of the actions recommended in this plan will require some initial investment, followed by savings
that more than pay back thevestment over time. A full economic analysis of each of the actions
recommended in this plan was beyond the scope oéffiuig; however, to the extent possible, a first
approximation of stattip costs, lifecycle costs, and payback period for the ini@stment has been
included.

Implementation

The i mplementation phase of the Citybds climate pr
closely resembling the Steering Committee that has lead the planning phase. For each recommended
action,an entity will be identified willing to spearhead implementation. The lead entity could be an

individual, a City department, a business, or an organization, depending on the nature of the action being
implemented. A staffing level of at least 2 peopl# @ needed to facilitate implementation of this Plan.

The current temporary Climate Protection Coordinator position should be maintained by the City through
the end of 2008, and 2 permanent positid@ans shoul d
portion of the funding needed for i mplementation
with additional funding coming from private investors, state and federal programs, and various grant
opportunitiesThe Steering Committee will be msible for preparing an annual progress report and

providing status reports to City Council. The Climate Protection Action Plan will be revised and updated

as necessary to keep it current.
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Greenhouse Gas Emissions Inventory

The Climate Protection Plamg Process includes development of a Greenhouse Gas @hi€ions
Inventory. The purpose of the inventory is to establish a basélmereduction measurean then be
comparedagainst the reduction goals to determine if those goals are being achidwadditionally,
comparing the inventory to other benchmarks, for example, national averages or indexes derived from
other cities or communities, allows a relative performance measure. Lastly, it providesrebeugc

insight into thosareawffering the greatest opportunity for improvement.

The methodology employed for the inventory was the Clear Air and Climate Protection (CACP) software
model created for the International Council for Local Environmental Initiatives (fQLEhe model

covers Greghouse Gases (carbon dioxide, methane, nitrous oxide) and criteria air pollutants (NOx, SOx,
carbon monoxide, volatile organic compounds,i®Massociated with electricity and fuel use and waste
disposal The inventory quantifies GHG emissions for Cincitigavernment activities and those for the
Cincinnati community at large. The baseline year for analysis is 2006, the most recent year for which
reliable data was available. The model incorporates energy consumption data for a multitude of sources
including electricity, natural gas, propane, vehicle fuels, etc.

Cincinnati Community Results

Community results indicate that total emissions were approximately 8.5 million tons of carbon dioxide
equivalent for 2006. This equated to 25.5 tons per cafiitased on a 2005 population of 331,283)
slightly above the national average of 24.5 tons. On a sector basis, buildings and facilities were the
largest producers of emissions with tteemmercial buildings and facilitieeccounting for 10.4 tons per
personfesidential 4.7 tons, anadustrial 4.0 tons. The Transportati8ector accounted for 6.8 tons.

The emissions from th@aste sector, due to the methane recovery systems in use, were inconsequential.
However, waste management improvements can significani e duce Ci nci nnati 6s GHG
because, although the considerable energy imbedded in the waste itself is not counted in the baseline
inventory, it is counted when saved by a GHG reduction measure. Similarly, carbon sequestered by our
existing trees athagricultural practices are not included in the baseline, but increases in carbon

sequestration resulting from GHG reduction measures are counted.

Buildings and facilities accounted for nearB?4 of all emissions but 58% of the energy consumed. The
Comnrercial sector was thmost carbon intensiveepresentingbout40% of GHG although only 26% of
energy. Transportation was 26% of emissions but 42% of the energy. See chart on next page.

'|CLEl Local Governments for Sustainabilit¢LE|, founded it990 is an international association of local governments and
national and regional local government organizations that have made a commitment to sustainable development. More than
700 cities, towns, counties, and their associations worldwide comprigd'8djrowing membershifwww.ICLEUSE.org)

%For convenienceemission®f various GHGs are converted into an equivalent quantity 6U6i8g weighting factors
SatGlrofAakKSR o0& 9t! F2NJ GKS INBSYyK2dzaS aLR(iSyoOeé¢ 2F O NA2dza 3
sometimes referredto as G9¢ £ 2 NJ & XY L2NS &G Nb/2hy ¢ @
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Equiv CQ Equiv CQ Energy
(tons) (%) (MMBLtu)
Residential 1,571,402 18.6 10,914,010
Commercial 3,449,658 40.7 16,076,400
Industrial 1,324,883 15.6 8,766,809
Transportation 2,251,539 26.6 26,257,131
Waste -127,005 -1.5
Total 8,47Q477 100.00 62,014,351
2006 GHG Emissions By Sector - 2006 Energy Consumption By
1% Community (tons) Sector - Community (MMBtu)

In terms of emissions by source, electricity accounted for 56% of all emissions, gag#ineaural gas

BResidential
|Commercial
Oindustrial
OTransportation
|\Waste

11%, and coal and diesél% each. Other sources, including propame fael oil, accounted fd%.

2006 CO2 Emissions By Source - Community

{tons)

11 1%

2%

BElectriciy

mGasoline

oCoal
oDiesel
mlMatural

Gas
o Other
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